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ACQUISITION OF PHONOLOGY
Paula Fikkert
Jakobson’s 1941/1968 monograph on child language is probably still the most frequently cited work on 
acquisition of phonology, while Smith’s 1973 book is often mentioned for its well-documented, phonet­
ically transcribed longitudinal data, its very thorough analysis of the data in a now somewhat out-of- 
date SPE framework, and its discussion of many issues that are still subject to debate, as for instance, 
the relationship between the child’s form and the adult's. Although these works undoubtedly remain 
very valuable, the field has undergone considerable changes since their appearance. This article pro­
vides an overview and update of the field
1. Introduction
Given the limited length of this article and the 
generative scope of this journal I will be primarily 
concerned with issues regarding the acquisition  
o f phonology, rather than ch ild  phonology The 
latter term is often used to describe phonological 
phenomena found in child language, without con­
sideration of theoretical linguistic issues of acqui­
sition. Although good descriptions of what kind of 
phenomena and developmental patterns occur in 
child language are an absolute necessity for devel­
oping a theory of acquisition of phonology, they are 
by no means sufficient. We also need to explain the 
attested phenomena and patterns of development, 
both to gain a better understanding of what hap­
pens during acquisition, why certain patterns oc­
cur and not others, and to be able to test current 
theories of grammar with respect to their learn- 
ability properties. These issues are investigated in 
the field of acquisition  of phonology. However, 
work in this field is relatively sparse. Moreover, 
research into theoretical issues tends to be re­
stricted to the logical problem of acquisition and 
often ignores child language data as such. Of 
course, the two are closely related. They should be 
merged in the field of child language a cq u isi­
t io n  (cf. Ingram 1989). Perhaps optimistically, I 
detect a trend in current research in this direction:
1.e. the consideration of theoretical issues on the 
basis of extensive child language data collections.
Acquisition of phonology and/or child phonol­
ogy has been studied from at least early this cen­
tury, but it can hardly be said that there is a con­
sensus about what the main issues are. The field 
is very interdisciplinary, and approaches differ 
drastically. The approach taken in Phonological 
Development. Models, Research, Implications edit­
ed by Ferguson, Menn and Stoel-Gammon (1992) 
differs fundamentally from that in that in 
Archibald (ed.) (1995): Phonological Acquisition 
and Phonological Theory. The latter addresses ac­
quisition from a theoretical phonological perspec­
tive and focuses mainly on production, while the 
former approaches acquisition from a wide range 
of perspectives — although not including a formal 
theoretical one — and addresses, as well as pro­
duction, perception, vocalisation, child develop­
ment in  general, and other topics. As noted above, 
I give here an overview of the theoretical aspects 
of acquisition of phonology, focusing on produc­
tion. I will not address the relationship between 
perception and production, although this is a very 
interesting and important topic (Macken 1980, 
Sm ith 1973, Spencer 1989, among others). Nor will 
I discuss acquisition of phonology above the word, 
tone, babbling, the difference between babbling 
and early speech, or language disorders. Needless 
to say, this survey is far from complete, and inevi­
tably reflects my own interests in the field.
2. A  B rief H istory
The first studies of child language took the 
form of parental diaries. Some of the best known 
are Preyer (1889), Stern & Stern (1907), Grégoire 
(1937), Velten (1943) and Leopold's four-volume 
work (1939-1947). The goal of these works was
mostly descriptive and often had a larger focus 
than just language, because little was known 
about children's behaviour in  general. Diary stud­
ies focus on the development of one or two chil­
dren; they are not very systematic, and do not pro­
vide norms for acquisition. Under the influence of 
behaviourism, researchers became interested in 
systematic measurements of language develop­
ment, and in norms for acquisition, which resulted 
in large sample studies such as Templin (1957), in 
which 430 subjects participated. Of course, one 
could only look at certain aspects, e.g. what kind of 
sounds could be articulated by three-year old chil­
dren. However, norms do not tell us much about 
how the individual child goes about acquiring the 
phonology of a language.
In reaction to this, new research started to 
look for the emergence of rules and to describe the 
developing grammar. The goal was to explain lan­
guage acquisition and to investigate how learning 
is accomplished in the presence of incomplete and 
often contradictoi'y input, one of the main research 
questions for linguists formulated by Chomsky . 
Related to this is the question of how much of 
grammar is innate and how much is learned. In 
the last decades several different theoretical 
frameworks have been used: natural phonology 
(Stampe 1973), Firthian prosodic phonology 
(Waterson 1971, 1987), while Smith’s (1973) work 
used the framework developed in SPE (Chomsky 
& Halle 1968). W ith the shift in  focus, the method­
ology also changed. Large sample studies were re­
placed by longitudinal language sampling, where 
a number of children are visited at regular inter­
vals over a period of time, to gain representative 
samples of the language development of more than 
one child. Longitudinal language sampling studies 
focusing on phonological development are not 
abundantly available, partly because it is very 
time-consuming and partly because existing data­
bases are not (easily) accessible. This will hopeful­
ly soon change: currently, discussions on how to 
make phonological databases accessible through 
Ch il d e s  are taking place on the CHILDES (e-mail) 
network.
In addition to longitudinal studies, experi­
ments can be conducted to find answers to specific 
questions. Although this is potentially a very fruit­
ful method to gain insight into questions such as 
how lexical items are stored in  the mind, very few 
experiments have been successfully carried out us­
ing young children as subjects: young children 
have a very short attention span and are often not 
able to carry out the tasks set.
3. A cq u isition  o f S egm en ta l P h on ology
In the area of segmental phonology two basic 
approaches have been taken: the first conducts re­
search into the acquisition of segmental invento­
ries (3.1); the second investigates the acquisition 
of segmental rules or processes (3.2). Surprisingly, 
hardly any work has been done on the acquisition 
of the segmental rules that play a role in the adult 
phonology. The focus has largely been on rules typ­
ical of child language, e.g. consonant harmony - a 
process in  which two consonants (partly) assimi­
late to each other. Recent proposals show that de­
velopment and segmental inventories and seg­
mental processes have to be studied 
simultaneously (3.3).
3.1. Segm ental Inventories
One of the questions that constantly recurs is 
whether there is a universal order in which seg­
ments and/or features are acquired (cf. Jakobson 
1941/1968, Rice & Avery 1995, Beers 1995). Ja ­
kobson’s theory of phonological features makes 
clear predictions in this respect. Jakobson propos­
es that the concept of maximal contrast dictates 
the order of acquisition of phonological opposi­
tions. In general, the broad contrasts are acquired 
first. Gradually the contrasts become more subtle. 
(1) gives the first stages of acquisition, as predict­
ed by Jakobson:
(1) Acquisition o f phonological contrasts according to 
Jakobson (1941/1968)
1. Contrast between consonants and vowels, resulting 
in a CV syllable. The optimal contrast is between 
maximal closure — a labial stop —, and a maximally 
open vowel: /pa/
2. Contrast between nasal and oral stops: /p/ versus 
Imi.
3. Contrast between labials and non-labials (dentals): 
/p, m/ versus /t, n/.
4. Contrast between wide (low) and narrow (high) vow­
els: /a/ versus HI.
5. a. Contrast between front and back vowels: lil ver­
sus lui; or
b. contrast between high and mid vowels: HI versus 
/el.
The first two steps make clear why papa and 
mama — the title of Jakobson's 1939/1962 article 
— are among the first words in  every language. 
Jakobson further claimed that there is a relation­
ship between the order of acquisition and the dis­
tribution of sounds in the languages of the world. 
Those features or contrasts that figure in all lan­
guages are acquired first. Furthermore, he 
claimed that there are law s o f  irreversib le so li­
darity, i.e. claims about the distribution of phono­
logical features among the world's languages, that 
not only determine inventories but also dictate 
what kind of rules are to be expected in acquisi­
tion. For example, front consonants presuppose 
back consonants, and are therefore acquired earli­
er. Front consonants are also more likely to substi­
tute for back consonants. Similarly, stops are ac­
quired before fricatives, voiceless stops before 
voiced stops, and fricatives before affricates.
An important feature of Jakobson’s theory is 
the clear relationship between children’s phono­
logical systems and those of adults. A  child’s sys­
tem may be simpler (having fewer contrasts), but 
not fundamentally different. In  other words, the 
child's initial phonological structure is relatively 
impoverished. If  positive evidence for a particular 
contrast has been encountered by the child, he or 
she is forced to add structure. This assumption is 
shared by most researchers, although not by all. 
Smith (1973), for example, views acquisition as 
the unlearning or simplifying of rules; Stampe 
(1973) as the suppressing of natural rules. In their 
views the child’s system becomes simpler as the 
acquisition process goes along. On this view we 
might also assume that a child’s system is funda­
mentally different from that of adults with matu­
ration being the key factor. On this assumption, 
however, the study of acquisition is however not 
particularly interesting or enlightening for lin­
guists.
Jakobson’s work has been widely criticised, 
mainly because it predicts a universal order of de­
velopment, whereas the study of acquisition data 
has revealed a great deal of both inter-and intra­
child variation. Although Jakobson’s theory was 
not based on extensive longitudinal databases, he 
was probably not unaware of different kinds of 
variation in child language data. His work was 
based on phonological theory, and he had a clear 
view of the relationship between linguistic univer­
s a l and language acquisition. Even though there 
might be some variation, this variation is by no 
means random. Certain segmental inventories are
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more likely than others, while others simply never 
occur.
Several researchers have attempted to im ­
prove Jakobson’s theory by taking variation and 
variability into account. To gain insight into the 
amount of inter- and intra-child variation in the 
development of segmental inventories Ferguson & 
Farwell (1975), Shibamoto & Olmsted (1978), 
Stoel-Gammon & Cooper (1984) and others made 
use of phone classes and constructed phone trees: 
for each target phoneme a child's corresponding 
productions, forming a phone class, are noted; by 
connecting the phone classes of a longitudinal se­
ries of language samples a phone tree is construct­
ed. This method emphasises the range of variation 
rather than the uniformity. The child was seen as 
a lit tle  linguist, an active hypothesis tester; each 
child can therefore in principle come up with dif­
ferent hypotheses. Acquisition in this view is thus 
more probabilistic rather than deterministic (as in 
Jakobson's theory). This theory does not make any 
predictions for acquisition, moreover, it does not 
account for the large amount of uniformity that is 
found in children’s developmental patterns.
Ingram (1981, 1988) criticises Jakobson’s the­
ory of acquisition, because it is not faisifiable, in 
that no criteria for acquisition are given. This crit­
icism can hardly be taken seriously, especially 
since he proposes to amend this by merely stipu­
lating norms for acquisition. He also criticise Fer­
guson & Farwell’s work because of its sensitivity 
to all kinds of variability, not only due to compe­
tence factors, but also to performance factors. Crit­
icism of Ferguson & Farwell’s work was already 
implicit in Jakobson’s work. What Ingram propos­
es is in fact only a method for analysing children's 
data, not a theory of acquisition, let alone an im ­
provement of Jakobson’s theory.
Another model that takes both uniformity and 
variability into account is that of Rice & Avery 
(1995). They hypothesise that inventories expand 
gradually, but systematically. Structure is built 
up only as required, by increasing the number of 
contrasts in the inventory. Furthermore, elabora­
tion must follow a predetermined path within any 
particular organising node, in the Jakobsonian 
sense that certain features imply the existence of 
others (i.e. the presence of fricatives presumes the 
presence of stops), thus accounting for the univer­
sality of certain features. However, there is a cer­
tain freedom as to which organising nodes are first 
elaborated on, accounting for inter-child and 
cross-linguistic variability. With respect to intra­
child variability they argue that in the absence of 
contrast considerable variation can be found, 
while in the presence of contrast the amount of 
variation decreases.
All the works mentioned above have in com­
mon that they are concerned with individual fea­
tures and/or phonemes. Although they may take 
different positions in the word into consideration, 
they fail to explain why differences between differ­
ent positions exist. Some recent work shows that it 
is useful to look at whole words (Macken 1979, 
Stoel-Gammon 1983, Levelt 1994, Velleman 
1995), and to consider a child's whole vocabulary 
as some point in time (Levelt 1994). I will return 
to this in 3.3.
3.2. Segm ental processes in  ch ild  language
Many articles on child phonology provide lists 
of processes that can be found in  child language 
(cf. Ingram 1976,1989, Stampe 1973, Smith 1973, 
Menn 1971, 1977, Iverson & Wheeler 1987). Pro­
cesses or rules are often formulated in such a way 
that they take an input that is more or less identi­
cal to the adult target form, and perform changes 
to this form so that they deliver an output, the 
child’s production form. In other words, these pro­
cesses describe the relationship between the adult 
and the child form. Examples of such processes are 
given in (2), from Ingram (1976), who divides pro­
cesses into three types: assimilation, substitution 
and syllable structure simplification processes. 
The latter are discussed in section 4.
(2) List of segmental processes in child phonology (In­
gram 1976.
A. A ssim ila tion  processes (reduplication).
1. Total reduplication: a CV syllable is repeated in 
the child's
word
Patrick -> [bæbæ]
2. Partial reduplication'.either a consonant (conso­
nant
harmony) or a vowel (vowel harmony) of a target syl­
lable
appears twice in the child’s word.
Peter -> [biba]
Andrea -> [æjæ]
B. Substitu tion  processes
1. Stopping: the change of fricatives and affricates 
into stops
vinegar -> [bidu]
2. Prevocalic voicing: the voicing of obstruents before 
vowelspocket -> [bat]3. Final devoicing: the devoicing of final voiced 
obstruents,
knob -» [nap]4. Fronting: the production more towards the 
front of mouth
duck ->  [dat]5. Gliding: the changing of a liquid into a glide
rock -» [wat]
Smith (1973) formulates these rules — which 
he called realisation rules — in an SPE frame­
work, and assumes that they are simplified and ul­
timately unlearned in the course of development; 
Stampe (1973) calls them natural rules, which 
have to be suppressed in the course of acquisition. 
Spencer (1986) reanalyses Smith's data in a non­
linear phonological framework. Iverson & Wheeler 
(1987) analyses many of the assimilation process­
es using non-linear phonological tools. A non-lin­
ear framework allows us to formulate the rules 
much more elegantly. However, even in a non-lin­
ear phonological framework, where representa­
tions are enriched and the number of rules severe­
ly limited — only spreading (assimilation) and 
delinking (deletion) rules are allowed'— the prob­
lem mentioned above remaines. Although, for in­
stance, stopping can now be elegantly described as 
the delinking of the feature [continuant], and con­
sonant harmony as the spreading of one or more 
features from one consonant to another (as we will 
seen in 3.2.1), in the formulation of the rule refer­
ence still has to be made to an underlying repre­
sentation that resembles the adult target form.
These works have been criticised because the 
rules do not seem psychologically real: it is hard 
to believe that a child, having an underlying rep­
resentation which resembles the adult form — 
based on the fact that the child’s perception is far 
more advanced than his or her production — sub­
sequently changes it to create a new impoverished 
form. Nevertheless, this is often implicitly as­
sumed. If the input form is the underlying form 
and resembles the adult target form we have to 
conclude that the rules are performance rules and 
do not reflect competence.
Another problem with formulating rules to ex­
press the relationship between adult and child 
forms is that rules can only operate on input or 
adult forms, while many phenomena seem to be 
better accounted for by assuming constraints on 
the output, the child’s forms. For example, if in a 
particular position not only fricatives are changed 
into stops, but also other types of consonants, such 
as liquids and nasals, we could still try to formu­
late a rule, but this will result in a collection of ad 
hoc statements (cf. Menn 1978). By constraining 
possible output forms the relationship between 
adult and child forms can be expressed more accu­
rately. This idea has found support in recent liter­
ature (cf. Macken 1992, Levelt 1994, Fikkert 
1994a,b, Demuth 1995a,b, Demuth & Fee 1995); it 
is now often assumed that children have certain 
canonical forms or templates onto which the adult 
forms are mapped. Since these canonical forms or 
templates are constrained in certain ways, the 
child's production form often differs from the adult 
target form. Development means getting rid of 
constraints and/or elaborating templates so that 
the child forms resembles the adult target more
and more. How this may proceed will be shown in 
3.3 for segmental processes and in 4 for supraseg­
mental processes.
To summarise, all approaches assume an in­
put form that is more or less identical to the adult 
target form, and an output form — the child’s pro­
duction. They differ, however, in the way they for­
mulate the relationship between input and output 
forms. In recent work attention has been shifted to 
explaining this relationship on the basis of a 
child's developing phonological system, rather 
than merely describing it by formulating a rule or 
process. One segmental rule that has been topic of 
much debate lately is consonant harmony (cf. Lev­
elt 1994).
3.2.1. ‘Consonant harmony’
Consonant harmony (CH) is the process by 
which consonants in the word become more simi­
lar. This usually only affects primary place of ar­
ticulation features. The process is relatively often 
attested in child language, but is hardly found in 
adult languages, where it always involves second­
ary place of articulation features, never primary. 
CH is usually defined as an assim ilation-at-a- 
distance process (Vihman 1978). Features from 
one consonant spread to a non-adjacent conso­
nant. A well-known example is presented in Menn 
(1978): [gAk] for duck.
In non-linear phonology CH is accounted for 
by spreading the features of one consonant to a 
consonant not specified for place of articulation 
(Stemberger & Stoel-Gammon 1991). Coronals are 
usually assumed to be underspecified for place and 
are therefore prone to adopt features spreading 
from other consonants. This feature-filling process 
can be represented as in (3a). A problem arises, 
however, when the vowel is also specified for place, 
since now the spreading results in crossing associ­
ation lines, as shown in (3b). Of course, this prob­
lem does not arise if we assume that consonants 
and vowels have different sets of place features 
(e g. Stemberger & Stoel-Gammon 1991). Howev­
er. evidence from consonant-vowel interactions 
points towards a shared set of features for conso­
nant and vowels (cf. Lahiri & Evers, 1991). Mc­
Donough & Myers (1991) provide a different solu­
tion to the problem in (3b) by assuming that 
vowels and consonants are on different planes 
(planar segregation), a view shared by, for in­
stance, Macken (1992, 1995), Lieo (1995), Stoel- 
Gammon (1995). In  this view, the two consonants 
are adjacent and there is no intervening vowel 
that causes association lines to cross. This account 
is schematised in (3c):
(3)
a. CH as feature spreading from a specified to an unspecifiedsegment I
Place Place Place
dorsal dorsalb. CH as feature spreading from a specified to an unspecified segment II
dorsal dorsal dorsal dorsal
CH as feature spreading assuming planar segregation 
dorsal dorsal
Place
IA
Place
Place
dorsal
Place Place
dorsal
Although this seems an elegant account of the 
process, examination of the full vocabulary of a 
child reveals certain problems, as argued by Lev­
elt (1994). First, planar segregation presupposes 
that the order of consonants and vowels is entirely 
predictable. As long as the child only has CV sylla­
bles, this is the case. When the child has VC, CV 
and CVC words this statement is no longer valid. 
At this point the order of consonants and vowels in 
a word has to be learned and planar segregation 
can no longer be assumed. Second, if spreading is
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feature-filling, that is, if spreading is always from 
a specified (i.e. labial or dorsal) to an underspeci­
fied (i.e. coronal) consonant, the forms in (4a) are 
expected, but not those in (4b):
(4) Apparent cases of CH (from Levelt 1994)
a. brood /bRoit/ 'bread' Lboipj
poes /pus/ ‘cat’ [puf]
b. bed /bet/ ‘bed’ [det]
vis /vLs/‘fish’ [dLs]
Further evidence against the account present­
ed by McDonough and Meyers (1991) comes from 
other apparent cases of consonant harmony. As 
Levelt points out, in Dutch words like /sXun/ are 
often produced as [pum], which appears to involve 
[labial] spreading. However, the only labial ele­
ment in the target word is the vowel. These cases 
can only be accounted for by assuming that the 
vowel spreads its place features to the consonants. 
Levelt therefore investigated all cases of conso­
nant harmony and discovered that most of them 
could be reanalysed as consonant-vowel interac­
tions. The forms in (4a) have a labial vowel and la­
bial consonants, the forms in (4b) have a coronal 
vowel and coronal consonants. In  other words, the 
whole word seems to have one place specification. 
Menn (1978) and Iverson & Wheeler (1987) also 
propose accounts in which features are specified 
for whole words, but they implicitly assume either 
planar segregation or different features for vowels 
and consonants.
CV-interaction does not explain all consonant 
harmony cases. Words like zeep ‘soap’ /ze:p/, pro­
duced as [pe:p], are not accounted for. Although 
taken in isolation these words may be odd, they can 
be readily understood by taking into consideration 
not only whole words, but also whole vocabularies 
at certain points in time, as we will now see.
3.3. C onsidering the w hole lexicon
Waterson (1971) observed that all early pro­
duction forms of her son fitted into one of five basic 
word structures, also called prosodies or canon­
ic a l forms. Furthermore, she noted that these 
early production forms often did not have a 
straightforward relationship with the adult forms: 
the relationship could not be expressed by any of 
the rules or processes described in 3.2. Neverthe­
less, on closer inspection, adult and child forms 
had certain features in common, although the dis­
tribution of these features in the word might be 
completely different. She accounted for those phe­
nomena by assuming that what is perceived best is 
produced earliest, and that the schemata of these 
early production forms or prosodies facilitate both 
the production of other forms and the acquisition 
of new forms, through pattern recognition. Devel­
opment takes place when the child perceives more 
phonetic detail, which differentiates new proso­
dies, until the final state is reached in which each 
word has its own prosody. Although Waterson’s 
account may account for the initial stages, it has 
been convincingly shown that incomplete percep­
tion at best accounts for a small subset of the pro­
duction data, and that in most cases the child can 
perceive differences that he or she cannot produce 
(Smith 1973, Macken 1980).
Recently, the focus of explanation has shifted 
towards output constraints. Macken (1992) no­
ticed that many words are built according to the 
same recipe: labial consonant - vowel - coronal con­
sonant - vowel, so that a Spanish word like sopa 
‘soup’ is produced as [pota], Levelt (1994) makes 
the same observation for Dutch at a particular  
stage in  the developm ent. Usually, this stage is 
preceded by one in which children only have words 
that are either completely labial or completely 
coronal (as shown in (4)), that is, one place specifi­
cation per word. Gradually, more differentiations 
are made. In  the first ‘mixed’ forms, labials are al­
ways attached or aligned to the left edge of the 
word, explaining why zeep can become [peip] and 
sopa [pota]. Similarly, when dorsals are produced 
by the child, they are first obligatorily attached to 
the right edge of words, explaining why a Dutch 
word like kip ‘chicken’ /kip/ is produced as [tik] or 
[pik]. Alignment constraints are also proposed by
Velleman (1995). Thus, as the child’s phonological 
system develops, features are first aligned to word 
edges, rather then to the whole word. Later, these 
alignment constraints are gradually relaxed, so 
that features can be attached to any segment in 
the word. As a result the child is able to expand the 
set of word forms, until each word has its own 
form.
Work like this shows that it is not sufficient to 
look at features or segments in isolation, but that 
one needs to take whole words into account. Fur­
thermore, it is also important to consider a child's 
whole vocabulary at certain stages, to gain a deep­
er understanding of how segment inventories and 
vocabularies develop, and why processes such as 
those mentioned in 3.2 take place. This shows once 
more the importance of longitudinal databases. 
Work from a holistic point of view has only just be­
gun, and much more research is needed.
4. A cqu isition  of su prasegm en ta l 
phonology
Although research on the acquisition of supra­
segmental phonology is not abundant, its develop­
ment has been similar to research on the acquisi­
tion of segmental phonology. In  the seventies, a 
major goal was the identification of the main dif­
ferences between adult forms and child forms, by 
formulating a set of rules or processes such as 
those given in (5):
(5) List of syllable structure processes (Ingram 1976)
1.
Final consonant
deletion cat -> [ltæ]
2.
Cluster
reduction blanket —> t'baks]
3.
Unstressed
syllable deletion banana —» l'noenœl
Again, these processes or rules are at best a 
description of the relationship between adult tar­
get forms and children’s production forms, and 
provide no insight into w hy children's forms differ 
from adult forms. With the emergence of non-lin­
ear phonology these rules were subsequently re­
analysed in a non-linear framework. The relation­
ship between input (adult) and output (child) 
forms was often described as the result of mapping 
the adult target onto the child’s template (cf. Iver­
son & Wheeler 1987, Fee 1995, Fikkert 1994). If  
the child's template cannot contain the whole seg­
mental string of the adult target, this results in 
simplifications, as illustrated in  (6):
(6) Mapping of adult target onto universal word template
F t = Wd
O's <TW
^ 1C V C V
a. [k] [æ] t
b. [b] 1 [a]* [k] [e]
c. b a [n] [æ] [n] [æ]
(6a) and (6b) depict final consonant deletion; 
(6b) shows in addition cluster simplification; and 
(6c) illustrates unstressed syllable deletion. The 
representation in  (6) provides a graphic descrip­
tion of the processes, but still leaves many ques­
tions unanswered. For example, what determines 
the shape of the child's template and why is the 
mapping the way it is. Why is the [bl] cluster re­
duced to [b]? Why is the initial unstressed syllable 
in (6c) deleted and not the unstressed final sylla­
ble? Moreover, (6) does not tell us anything about 
how the child forms develop towards the adult tar­
get forms.
Insight into these questions can be gained by 
carefully examining longitudinal acquisition data 
within a formal linguistic theory, together with a 
theory of acquisition. I f  there is an innate Univer­
sal Grammar (UG) which contains universal prin­
ciples and parameters, with default values for 
each parameter, than UG predicts the initial stage 
in acquisition: all parameters have the default val­
ue. The language learner has to look for evidence 
in the input data (the language of the environ­
ment) to change a parameter from the unmarked
default value to the marked value. I f  such evi­
dence is encountered, the parameter is set to the 
marked value; if  not, it remains in the default val­
ue. The acquisition process continues until all pa­
rameters have the setting required for the lan­
guage that the child is learning. Formal linguistic 
theory tells us something about the initial state 
(all parameters have the default value) and the fi­
nal state of acquisition (all parameters are fixed as 
required for the target language), but does not 
make specific predictions about the intermediate 
stages, although it drastically reduces the number 
of possible grammars a child can come up with. In ­
sight into the acquisition process and the interme­
diate stages can be gained from a careful study of 
longitudinal acquisition data.
4.1. Syllable structure
The acquisition of syllable structure has hard­
ly been studied. Although the statements that 
children (i) start with CV syllables, (ii) reduce con­
sonant clusters, and (iii) often delete final conso­
nants are commonplace in the literature, claims 
on further development are hard to find.
With respect to onsets the following develop­
ment has been found for Dutch children (Fikkert 
1994a): after a stage in which onsets are obligato­
rily present in the child’s production forms — re­
sulting in default CV syllables, even when the tar­
get syllable is onsetless — onsetless output forms 
appear, and finally, complex onsets are produced. 
Characteristic of children’s first complex onsets is 
that the two members of the onset differ maximal­
ly in  sonority: preferably a stop plus a glide (Ja­
kobson’s principle of maximal contrast). Further­
more, three stages can be distinguished in the 
acquisition of obstruent-sonorant clusters: (i) at 
the first stage obstruent-sonorant clusters are 
simplified to single obstruents (again creating a 
maximal contrast between onset and nucleus); (ii) 
at the next (optional) stage they are simplified to 
single sonor ants (acquiring more subtle con­
trasts); and (iii) finally, they áre 'produced as ob­
struent-sonorant clusters. A striking finding is 
that, while most children start with obstruent-so­
norant clusters, some children first have /s/-ob- 
struent clusters. Apparently, these involve two 
different, unrelated parameters.
Fikkert (1994a,b) distinguishes five stages in 
the development of rhymes in Dutch children’s 
speech. First, only open syllables are allowed, 
where vowel length is non-distinctive, again re­
sulting in the default CV syllable with a simple on­
set and a simple rhyme. Second, branching 
rhymes, i.e. rhymes consisting of a nucleus and a 
coda (an obstruent), appear (maximal contrast be­
tween the vowel and following consonant). Third, 
branching nuclei occur, consisting of a long vowel 
or a short vowel plus a sonorant consonant (ac­
quiring more subtle contrasts). Fourth, extrasyl- 
labic positions are acquired, allowing syllables 
ending in a long vowel plus a consonant, or a short 
vowel plus a sonorant-obstruent cluster. Finally, 
syllables ending in two or more obstruents appear 
in the child’s output forms.
Fikkert (1994a) argues that each stage in  the 
development is marked by the setting of a syllable 
parameter (see also Glot International 4), thereby 
extending the child’s template. As a result, the 
child's output forms develop stepwise towards the 
adult forms. It is an empirical question whether 
these developments can also be found in  other lan­
guages than Dutch.
4.2. Word stress
Until recently, the literature on the acquisi­
tion of stress mainly focused on the following two 
questions: (1) whether children learn stress lexi­
cally or by rule; and (2) whether children are bi­
ased towards a particular foot type. Hochberg 
(1988a, b) argues that children do indeed learn 
stress rules, while Klein (1984) concludes that 
there is lexical primacy during the early stages of 
learning word stress. Allen & Hawkins (1978, 
1980) found that English children are biased to­
wards a trochaic pattern, with initial unstressed 
syllables often being deleted to fit this pattern.
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Höchberg (1988a, b), however, concludes that chil­
dren approach the task of stress learning without 
a bias towards any particular stress type.
The issue of stress acquisition has recently 
been addressed in the literature from a learnabili- 
ty perspective, without looking at actual acquisi­
tion data (Dresher & Kaye 1990, Gillis et al. 1992); 
others base their work on psycholinguistic experi­
ments (Echols 1987, 1988, Echols & Newport, 
1992, Gerken 1992a, b, 1994); and yet others anal­
yse longitudinal data from children's development 
(Fikkert 1994a, b, Fee 1992, Demuth 1995a, b).
Echols (1987, 1988) and Echols & Newport
(1992) demonstrate that children are most likely 
to retain the stressed and final syllables of adult 
target words. They claim that these syllables are 
most salient and therefore best perceived by the 
child, following Waterson’s (1971, 1989) principle 
o f‘what is best perceived is best produced’. They 
make no claims about the child’s own stress sys­
tem. Gerken (1992a, b, 1994) shows that an ac­
count based solely on perception does not explain 
the facts and that children seem to have a prefer­
ence for trochaic words. This is confirmed by the 
longitudinal study carried out by Fikkert (1994a), 
in  which it is shown that iambic and trochaic tar­
get words are treated differently by children, in 
that the former are more prone to truncation and 
show more stress errors, thus confirming Allen & 
Hawkins’ observations. Fikkert shows further 
that by studying the child's production forms more 
carefully a clear developmental pattern appears, 
as illustrated in (7):
(7) Development of disyllabic target words
Adult target Stage 1 Stage 2 Stage 3 Stage 4
a.
baby “baby’ /'beibi¡/['beibir] ['beibii] ['beibii] ['beibii]
b.
gitaar ‘guitar’ ['tai] [’sii'tar] ['hii'tau] ^hii'tau] 
/xii'tair/
The target in (7a) contains one foot; that in 
(7b) more than one foot, as shown in (8) (next col­
umn). The ch ild’s forms at stage 1 all contain a 
single quantity-insensitive trochaic foot. At this 
stage the child maps the segmental content of the 
final (stressed) foot of the target words onto his or 
her own foot, as shown in (6c).
(8)
Foot templates of target words
Wd Wd
F (F)I F
ffw
1<T cr
ba by gi taar
The child’s forms at stage 2 still contain ex­
actly one foot, but the monosyllabic forms of stage 
1 are now disyllabic. The transition from stage 1 to 
stage 2 may be triggered by the fact that the 
child’s output in (7b) and the adult input forms 
display a mismatch in the number of syllables. 
None of the stress parameters is changed: since 
there are no stress mismatches the child has not 
(yet) encountered evidence that triggers the set­
ting of a stress parameter from the default to the 
marked value. As a result the child forms are di­
syllabic, with initial stress for both initial and fi­
nal-stressed target words at stage 2.
Comparing these new output forms with the 
input forms, the mismatch in the number of sylla­
bles is solved; however, now a stress mismatch ex­
ists. The existence of words with the same number 
of syllables but different stress patterns may trig­
ger the setting of the quantity-sensitivity parame­
ter to the marked value quantity-sensitive, since 
in a quantity-insensitive system words with the 
same number of syllables should have the same 
stress pattern. At stage 3 very closed syllable is 
considered heavy and forms a foot on its own. 
Moreover, the data show that the string of seg­
ments is fully parsed into feet, and, that the main 
stress parameter is still not relevant: the child 
produces both feet with the same degree of stress.
When comparing his or her output forms with 
the input forms the child may detect that not all 
feet in the language have the same amount of 
stress,, which may trigger the setting of the main 
stress parameter at stage 4. Now, the child’s rep­
resentation of the target words in (7) is adult-like. 
This account demonstrates that a close study of 
child data reveals the principled and systematic 
nature of development. The child builds up his or 
her grammar step by step. The transitions from 
one stage to the next can be understood as (i) the
setting of one or more parameters from the default 
(unmarked) value to the marked; and/or (ii) the ex­
tension of the child’s template.
Although metrical theory might not predict 
exactly what the intermediate stages are, the at­
tested stages can easily be accounted for within 
the theory. It might be the case that the study of 
the acquisition of other stress systems will reveal 
different patterns, but the theory severely reduces 
the number of possible intermediate grammars. 
Also, it predicts that the initial stages are more or 
less equivalent, and independent of the language 
being acquired. Again, it is an empirical question 
whether this is true, and more research based on 
detailed longitudinal databases is required.
5. Concluding remarks
The question of how learning is accomplished 
in the presence of incomplete and contradictory in­
put can be studied purely from a formal theoretical 
point of view, without looking at actual data. This 
is often referred to as the logical problem of acqui­
sition. An important characteristic of any theory of 
grammar should be that it is learnable and, there­
fore, any theory should also provide an account of 
the acquisition process. I have shown in this arti­
cle that research into the acquisition of phonology 
is ideally not only based on formal theories of pho­
nology, but also on analyses of longitudinal data 
from child language, in which the complete set of 
data at different stages of development is taken 
into account.
Different phonological theories of course 
make different predictions concerning the specific 
details of acquisition. Acquisition studies should 
help decide on which theory is better suited to ac­
count for the attested variation and uniformity in 
children’s grammars.
To conclude, although the first studies of ac­
quisition of phonology date from some time ago, 
progress has been very slow, both because the field 
is interdisciplinary and because the study of the • 
actual acquisition process very time consuming. 
Nevertheless, by combining the efforts of theoreti­
cal phonologists, psycholinguists and researchers 
studying child language, we may hope to find an 
answer to the question of how phonology is ac­
quired, which part of phonology is innate and 
which part has to be learned.
An Acquisition of Phonology Bibliography
Allen, G. D. & S. Hawkins (1978). The develop­
ment of phonological rhythm. In Bell & Hoop­
er (1978). 173-185.
Allen, G. D. & S. Hawkins (1980). Phonological 
rhythm: definition and development. In  Yeni- 
Komshian, Kavanagh & Ferguson (1980). 
227-256.
Archibald, J. (ed.) (1995). Phonological Acquisition 
and Phonological Theory. Lawrence Erlbaum, 
Hillsdale, N.J.
Beers, M. (1995). The phonology of normally devel­
oping and langauge-impaired children. Doc­
toral Dissertation, University of Amsterdam.
Bell, A. & J. B. Hooper (eds.) (1978). Syllables and 
segments. New York: Elsevier-North Holland.
Berg, T. (1992). Phonological harmony as a pro­
cessing problem. Journal o f Child Language 
19, 225-257.
Berman, R. A. (1977). Natural phonological pro­
cesses at the one-word stage. Lingua  43,1-21.
Blache, S. E. (1978). The acquisition o f distinctive 
features. Baltimore: University Park Press.
Branigan, G. (1976). Syllabic structure and the ac­
quisition of consonants: the great conspiracy 
in word formation. Journal o f Psycholinguistic 
Research 5, 117-133.
Brown, R. (1973). A  first language: the early stages. 
Cambridge, Mass.: Harvard University 
Press.
Chomsky, N. & M. Halle (1968). The sound pattern 
of English. New York: Harper & Row.
Crystal, D. (1986). Prosodic development. In  
Fletcher & Garman (1986). 174-197.
Demuth, K. (1995a). The prosodic structure of ear­
ly words. In J. Morgan & K. Demuth (eds.), 
From signal to syntax: bootstrapping from  
speech to grammar in early acquisition. Hills­
dale, N.J.: Lawrence Erlbaum Associates.
Demuth, K. (1995b). Markedness and the develop­
ment of prosodic structure. In J. Beckman 
(ed.), Proceedings of the North East Linguistic 
Society 25. Amherst, MA: GLSA, Univ. of 
Mass.
Demuth, K. & J. Fee (1995). Minimal words in ear­
ly phonological development. Ms. Brown Uni­
versity & Dalhousie University.
Donegan, P. & D. Stampe (1979). The study of nat­
ural phonology. In D. A. Dinnsen (ed.),Current 
approaches to phonological theory. Blooming­
ton: Indiana University Press. 126-173.
Dresher, B. E. (1991). Cues and parameters in 
phonology. CLS 27.
Dresher, B. E. (1992). A learning model for a para­
metric theory in phonology. In R. Levine (ed.), 
Formal grammar: theory and implementation. 
Oxford: Oxford University Press. 290-317.
Dresher, B. E. & Kaye, J. D. (1990). A computa­
tional learning model for metrical theory. Cog­
nition 34, 137-195.
Echols, C. H. (1987). A perceptually-based model of 
children's first words. Doctoral Dissertation, 
University of Illinois.
Echols, C. H. (1988). The role of stress, position 
and intonation in the representation and iden­
tification of early words. Papers and Reports 
on Child Language Development 2, 39-46.
Echols, C. & E. Newport (1992). The role of stress 
and position in determining first words. Lan­
guage Acquisition 2, 189-220.
Fee, J. (1991). Underspecification, parameters, 
and the acquisition of vowels. Unpublished 
doctoral dissertation, University of British 
Columbia, Vancouver.
Fee, J. (1992). Exploring the minimal word in ear­
ly phonological acquisition. In Proceedings of 
the 1992 Annual Conference of the Canadian 
Linguistic Association. Toronto: Toronto 
Working Papers in Linguistics.
Fee, J. (1995). Segments and syllables in early lan­
guage acquisition. In Archibald (1995). 43-61.
Fee, J. & D. Ingram (1982). Reduplication as a 
strategy of phonological development. Jour­
nal of Child Language 9, 41-54.
Ferguson, C. A. (1975). Fricatives in child lan­
guage acquisition. In L. Heilmann (ed.), Pro­
ceedings o f the 8th International Congress of 
Linguistics. Bologna: Società editrice il Muli­
no. 647-664.
Ferguson, C. A. (1976). New directions in phono­
logical theory: language acquisition and uni­
versal research. In R. W. Cole (ed.), Current 
issues in linguistic theory. Bloomington: Indi­
ana University Press. 247-299.
Ferguson, C. A. (1983). Reduplication in child pho­
nology. Journal of Child Language 10, 239- 
243.
Ferguson, C. A. & C. Farwell (1975). Words and 
sounds in early language acquisition. Lan­
guage 51, 419-439.
